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oprnent programs. It is crucial to note that a large fraction of the high cost
of development is attributable to the duration of the development process.
For instance, a 5-year development program accomplished in 3 years would
save 2 years of salary and benefits of the participants. Clearly, improving
access to ship time for instrument developers would enhance availability of
ocean instrumentation.

There are a range of approaches which might be taken to expedite
instrument development. One would be to establish research vessels or
moored buoys whose primary mission would be to serve as test platforms
for instrumentation. Instead of embarking on extended cruises to scattered
destinations, these ships would operate in a few areas for which oceano-
graphic data are available in abundance. These ships would be operated on
a short-notice basis, with maximum flexibility for handling different sorts
of equipment. Repeated visits to the same areas, probably in near coastal
areas, would enable moored devices or buoys to be repaired, recalibrated, or
returned to shore easily. These ships could be made available for use by
academics, government personnel, or commercial ventures in instrument
development; this broad use would leverage the resource greatly. Ship sched-
uling would be controlled by some central authority, such as the University-
National Oceanographic Laboratory System (UNOLS) that is presently used
to schedule regular oceanographic cruises. If instrument development were
viewed as a national priority such that sufficient resources were made avail-
able, specifying ships for this purpose should be considered.

The use of buoys for instrument testing also shows great promise. Buoys
that are part of the Joint Global Ocean Flux Study are located in the Atlan-
tic and Pacific oceans for the purpose of regular measurements over long
time periods. These buoys are visited by ships on a regular basis and are
being used for long-term testing of instruments.

Even without additional resources, much can be done to expedite in-
strument development. Ship time requests for the purpose of instrument
development might be coordinated by UNOLS to make more efficient use
of the available vessels. Government-funded vessels might be utilized by
commercial ventures as well as by academics, if some equitable prioritization
and cost sharing system were developed. Other means for expediting test-
ing might be sought, including making more vessels of opportunity avail-
able when these are suitable. Navy and Coast Guard ships might be used
when this does not conflict with their primary missions. Cooperation for
instrument testing already exists informally; what is required is a mecha-
nism whereby the respective bureaucracies can be encouraged to cooperate.
Similarly, the realization that development takes longer and has goals and
milestones different from those of ocean science should encourage sponsors
of ocean science to restructure their support. In particular, the funding
periods must be extended and greater provision made for testing.